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Previous experiments with nursery school children have suggested that (1) 
subjects of preschool age do not verbalize during transfer learning or that (2) for 
these subjects, self~produced verbal cues have little influence on the learning process. 
To investigate the relative merits of these alternative positions, research was 
conducted among SO nursery school children in Champaign and Urbana, Illinois. The 
subjects were assigned discrimination tasks with stimuli varying in either brightness or 
size. Half of the subjects were required to verbalize their choices. The others 
responded throughout the experiment without speaking. Confirmation was found for 
the preliminary postulates that verbalization would cause most subjects to use 
■ brightness labels to describe the stimulus regardless of the dimension and ihat 
verbalization would significantly facilitate performance on the brightness dimension. 
Contrary to prediction, however, verbalization did not interfere with performance on 
the size dimension. The results of this research suggest that, for nursery school 
children, size discrimination is determined by proprioceptive feedback and is not, 
therefore, greatly influenced by verbalization. Detailed methodological and theoretical 
discussions are included in this research report and statistics are reported in five 
tables. (JS) 



o 



u. S, DEPARTMENT OF HEALTH. EDUCATION & WELFARE 
OFFICE OF EDUCATION 



THIS DOCUMENT HAS BEEN REPRODUCED EXACTLY AS RECEIVED FROM THE 
PERSON OR ORGANIZATION ORIGINATING IT, POINTS OF VIEW OR OPINIONS 
STATED DO NOT NECESSARILY REPRESENT OFFICIAL OFFICE OF EDUCATION 
POSITION OR POLICY. 

g?tie Effect of Sub.] oct ’ »DoterjrJ.iied Vorballzatlon ^ 
D 1 0 r Int tiat 1 on Learning In Pro k choolei* 

Joseph L. Volff 

JDepartinent of iUclucational Psychology’’ 
University of Illinois 



In a previous experiment (Uolff, I967) it vns found that a transfer problem 
involving object stimuli vai'ying simultaneously in the dimensions of size and 
brif^tness is learned more easily by nurse ly- school children vhen size is the 
relevant dimension than T/hen the relevant dimension is briglitness. This is tine 



despite the fact that such children noimally use brightness rather than size 
labels in describing the positive stirauluo at the teimination of the transfer task# 

On the assrjTtption that poettask descriptions reflect the relative dominance of size 
and briglitness labels in the S*s operative verbal hierai'chy, such a discrepancy 
suggests either that; (a) nurseiy-school Ss do not. verbalize during the transfer task 
or that (b) for these Ss, self -produced verba.1 cues have little influence on the 
Icraviing process. The letter position corresponds to the Kezidlers* conjecture, 
teinied by Reese (1962) the "nodiational-deficiency hypothesis," that nurseiy-sdioolers 
are at "a stage in human develoxmaent in vhich verbal responses, thctigh a’vailable, do 
not readily raediatc between exterrial stimuli and ovei’t responses (Kendler, Kcndler, 
V/ells, i960, p. 87)." The fomer position corresponds to Kendler* s (I963) 
subsequent conclusion that nursery-school children do not mediate simply because 

p 

they nomaally do not laake verbal responses while learning transfer problems. Although 
n number of studios have investigated the relative merits of these alternative 
positions, definitive evidence fa^voring one position over the other has not been 
foi-thccxalng. It is the aim of the present experiment to throw further light on 
this Issue within the conto;ct of the experimental conditions employed by Wolff ( 1967 ). 
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All So performed an initi^\l fora diccrimlnation ',/ith stto.ll varyinr; in a 
single dtonoioa (i.c^, fora) and vore then nonrevoroal- shifted to either fi 
bri:;htriesa or a niae diocrhtlnaticn irith stiriuli varying stoltanoouslv in tha 
dlineiisiono of briGhtnoss and size (fon;i he?wd cciistant). Half of the Ss voibaJLized 
their choices during both the original-learning (OL) and transfer-lcorning (Th) 
periods, vh.ile the resaaining ha3i responded throui^cut the entire task vlthout 
sX>oa.kinG. On the basis of ■‘Wolff's (1967) results siid previous data, it vas 
predicted that recuis-ing subjects to "nane" the stinulus to -vdiicli they vishccl to 
respond before Ekaking notor ch.oice would cause nost Ss to use brightness labels to 
describe the sttell regardless of the diuension relevant. Conti-ary to the 
jaediationf*l-deficiency hypothesis, it was further predicted that verbalization would 
retard learning cf n size discx'inlnation and facilitate learning of a brightness 
discrininatioa as compared to a nonvea‘balisation control. 

Method 

SubJ octs . —Subjects wore eij^ty nurseiy-nchool children dra-vrn frera two nursery 
scliools a:id tvo day-care centers in the Chai;.paigii-Urbana area. In addition to 
these Ss, twelve £s were tested whose data were not included. Tiiree of these 5s 
failed tlio OL task (two in the verbalization condition and one in the nonverbalization 
condition), three refused to coox5orate during the task, and six had IQ*s belcr.r the 
predetermined rxinimium level — S3. Further data on the four e:cperlnent£il groups are 
shown in Table 1. 

Apparatus . — Sti*3Uli were wooden blocks of various shapes, colors, and heights. 

Two of the sttoli (one dicnond-chaped and the other spsvde- shaped) were red and 
stoi>i 9/8 in. high. Ilhese sttoll wove used during OL for all 5s. Of tha ren-aining 
four sttoll (each of which was spade-shaped), two vei’e black and t-;ro vei'O white, 
one of each shade being 13/3 in. hi.gii (tall) and the other 7/0 in. high (rhoi*t). These 
st5nuli were used during TL. Each stirulus had a circular indentation drilled in 
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its 'basG to perciit it to fit over a unrbDo reward. Other apparatus included the 
same tantahle, box of marbles, end mirror as were used by \Jolff (196t)« 

Procedure .^-All Ss were individually administered the Peabody Picture Vocabulaiy 
Test and the nonreversal-lcaming task in a Gingle experimental session. Separatinc 
the administrations of the tasks— which were always given in the above order— was 
a ijO to 60 second interval. This time was used by E to check S's IQ, and prepare 
the apparatus for the second task. Prior to this task ^s were randomly assigned to 
OL positive cue, I'L relevant dimension, verbalization condition, and TL positive cue. 
The single restriction that was placed upon the randomization was that 20 
successfully completing OL be eventually assigned to each of the four experimental 
conditions created by the 2 (verbalization vs, nonverbalization) X 2 (brightncoO 
relevant vs. size relevant) design. 

To begin the nonreversal task, Ss assigned to the verbalization condition were 
read the following insti^uctions (Ss assigned to the nonverbalization condition were 

read only the first and last paragraph): 

How we are going to piny a grane with these things , 

Tlie grtmo is to win as many marbles as you can. Here is ha; we play the 
gemo. See these two things? One of them is a wimier and the other one 
is a loser. Under the winner, there will al\rays be a mai’ble, but under 
the loser, there \dll never be a marble. If you pick the winner, you 
may keep the marble that is under it and put it in that box (B points 
to bo:c), but if you pick the loser, you won’t get anything. Each time 
you may choose only one# Then I will turn it around like this and you 
will have another tuin. But on each turn you may choose only one . 

Ho\/, one last tiling. I want you to tell me which one you want 
to pick before you choose it." For instance, if you thought this one 
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vaa the vrinnor (E points to cluh), you vould say, "the cluh, and then 
pick it up. If you thouciit this one tos the vinner (S points to 
dicnond), you uould say "the dianond/' and then pick ji up. Do you 
understand? Now, I called this one the club and this one the diamond, 
because these are the names that I like to use. But you can use any 
names that you want. 

See if you can K^t a marble every time , — OK?^ 

In the OL portion of the task all Ss mode an original, discrimination between 
two stimulus blocks-~onc mediun-size, red, and club-sliaped and the other one 
medium-size, red, and diamond- shaped. Posltionins of st5xiuli durins this period was 
detemined randoialy with two constraints: (l) stimuli vfcre not allowed to rcrnln 

in the same position over more than three successful trials raid (d) sttouli 
maintained their position over trials until S made a correct response. .Vnrbles 
baited under the discriminnnda served as re\ra,rds and Gs worked to a criterion of 9 
of 10 successive correct responses or to an elimination point of JO trials. 
Approximately every tenth trial E said, "try to get a marble evei-y t5.mo you choose. 

A noncoi'rection procedure was used at all times. 

Follcrwing OL, all Ss not eliminated received a nonrcvorsal shift (half to 
size as the relevant dlraension and half to brightness as the relevant dimension) 
with no other break in procedure. Stimuli for the shift period consisted of four 
spade-shaped discriziinanda vaiying in helglit and brightness. During this period, 
stimuli were presented tall-white, short-black on half the trials and tall-blacli, 
short-white on the remaining half. Pair presentations and positioning of stimuli 
within pairs were determined randomly with two exceptions: (l) the same pair oi"* 

positioning within pairs never appeared over three successive successful trials 
and (2) stimuli rem^xined constant over trials until S mMe one correct response. 
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•t 1 'i<=‘ tlie OL i^eriocl and cut o£T was set at 50 trials. 

Crltex'ion renalned the sar.^e ci., 3ji va^ j. 

-in-bructea to try to got a marble eveiy tiiae they 
As in OL, Ss were periodically in..brucoea ic oxj 

chose. 

Subjects assicnea to tho vorbalizaticu condition vocalized tliein choices in 
both OL and -rn; Ss in the nonverbaXlzation condition responded silently throughout 
the task, mrina the OL period, Ss in the verbalization condition vent aUoved to 
use any label for the otinulus that they desired. Itoever, in the event that an S 
failed to supn3y a label ^rithin appro>:iraatoly five seconds,, he was told, "feU no 
Which one you ,mt to choose and then pick it up," and this instruction was repeated 
until 5 either save a label or stated that he did not too-.r what to call the 
diserilinanda, in which case the labels "club" and "diaraond" were supplied to hii.i. 

In the event that S responded to a stimulus without spealdng, he was told, "Ho, 
you nu,st t^ no first and pick it up. So tell no trhich one you chose and 

then pick it up aGcln." Biis extra trial was not co^mted. 

Purine the SI. peidal, verbalization-eroup Ss were restricted to the use of 

three tjues of, labels: size labels (e.e., Mg, little), brlehtness labels (e.g., 

white, dark, yellaw), or conpourrd labels Involving size or brightness (o.c, 
vhite-heart, hig-black one).*^ To insur. that these labels were used, one of two 
coi-rection procedures was or^loyed whenever S's description of the stinulus feU ^ 
outside these throe ontesorles: (a) If S attei^Ptcd to use the previously rclevai:t 

fom words, he was asked, "'.,'hich one is the club? (S pointed.) Hhlch one is the 
dlenond? (5 pointed.)" 3 then se.id, "See, I can't teU which one you want if you 
use those wor^sj toll no so t!:at I can te31 >rlthout looians." (b) If 0 used any ^ 
other nonporziisBlblo label he was told, "Ho, I can't teU which one you went li you 
use that word; tell ne so that I can toU without looldnc-" Follovdns the 
occurrence of the first pendsslble label elicited by cither correction proceaurc, 
E said, "Good." In both correction procedures pertinent parts of the instructions 
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ver. ropctcd until S roopondod vlth d pe..nl.mitlo label, .vnd althoutf. .ai :.otor 
cboiccn ^rcro scored, rooordins of lobols cor^onood only after the enission of the 
first pcxdssiblo label. Cubjocts faillud to verbalise their choices or responding 

.rtthout spoaUnc vero treated as an OL. Subjects elahalns not to ‘W vhat to call . 

^ T r. "Juab tell Ti® so that I can tell -which one you \m\t 

‘the dincr-iminanda vere tola, Juab cc.u. 

vltho-at lookins." 

FoUcrtng the ca.pletion of TL, all gs vere sho-.rn the last positive and negative 
stteulns used in the shift period, and vere ashed to describe the positive stimulus 
by Keans of the follo'.d.ns ordered sot of c,uo3tlons! (l) one is the Vinner 

(2) 'fell K.e, I can*t see. (3) vn^at does it looh liho7 Ciuostioning .«s stoi^pod 

nt any point nt %/hich S inade a verhaliaation . 

Results 

me muiiber of Ss in the verbalisation condition erdttins various sttolus . 
labels during TL as a function of the dinonslon relevant is shovm in Table 2. 

20 tesrthe effect of the dinensional variable on vorbalisatlon, the percentase of 
briglitncss labels occurring all labels recoried in the Th period vas 

dete.riuod for each S individually. For the bri:^.tness-r..lovant group the Kcon of 
those perccnts.ges vas 99-6J ^°r the sine-relevant group the nean vas 91.>*. Ao=ordlng 
to a mnn-’,ihitncy test, the distributions of these percentages vithiu the tvo 

groups wore not significantly different (z < 1, P>.10). 

Table 3 shows the post-TL verbalisation data brohon dani into four categcries. 

Fron this taW.e it is apparent without statistical analysis that the incidence of 

■hridrtness labels given was independent of the dtoonslon to which S was assigned. 

Both tills finding and the results of the ]-Uian-'.lhltaoy tosu above arc In 

vith predicblcm 1* 
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Trials to criterion in OL for the four e^cperinental ci'oups are ohovm in 
TaTjle 4. In intcipiretins this table, it is Importmit to note that the dijncnaloir?.! 



variable represented by the tvo rov;s did not becordo a true variaolc until TL, cuid 

that the OL problcuis of the croups labeled size CiUd briclitness vere, in xact, the 

saidG. Thus, while a vex-b-alization effect was considered probable, a dinonsional 

effect \ras not anticipated. Contraiy to e>:pectation, analysis of variance 

indicated no effect due to verbalization or to interaction and ?. sitjnificanu 

effect (F(i^ 76) == 6.I6, p < .05) due to dl^acnsions. 

This finding r/iay be given one of tliree interpretations; (n) chance, bettor 

probloiu solvers ^rore assigned to the slze-rolevant condition than to the 

bri^itnOGG-relovant condition, (b) Ey accident, oipertoental arrangements during 

OL hax)penod to favor the size-relevant group (e.g., rr,ox*e So in this gx-oup had thelx’ 

preferi’ed cue ao S■^■) * (c) Tixe exper’lnontex’ inadveid/eiitly nedio-oed a systcisatic 

bias favox’iixg the size-relevant condition. Because OL and TL scores wore 

ixncorrelatcd, the first two possibilities pose no problem for the analycio of the 

TL x’csud-ts.^ Since the thix’d possibility cannot be eliMinated, hoftfovei’, no 

attciipt can bo ronde to intei^pret any main effect for dhsensions obtained in TL. 

Aside frc«a this, the interpretation of the TL results v/ould not appear to be 

affected by the unexx^ected dinensional effect In the OL data. 

Tx'ials to criterion in TL fox* the four exporinontal groups are shov/ii in 

Table 5. Since oxi test shcr.fod significant heteix)geneity of variojice among the 

four groups (F ,, ,^xt:--11.23, p< .05), scores were subjected to a sq,uare-root 
* mx. (h,19) 

transformation to restore hcmogcnolty (F^^ (^t/19) ~ ^ ^ 

transformed scores). A 2 X 2 analysis of varifince of the resulting data Indicated 
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significant ma 5 .n effects for dixncnsiono “ 29. BS, p < . 001 ) and verbalization 



(^^(1 76) ~ IB. 29, p .01) end a marginally significant dimensions X verbalization 
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interaction == 3 - 3 T, P < -lO)- Individual ccniparicons further su^aested 

that verhaliza-cion facilitai^ed perfoiranco on the brl[jlat.ncGo dimension 

(t^30) =: 3.12, p < .01) but had no effect on the size dimension *1^)' 

• • 

Discusoion 

It \TcXo hypothesized at the beginning of this paper that roQulrins subject^^ 
to verbalize their choice during origiiml and transxer learning vould (l) cau^e 
most Ss to use brightness labels to describe the stijnulus regardless of the 
dimension ralevcjat and, as a consGq.uence, ( 2 ) retard learning of a size discrimination 
find facilitate learning of a brighcncss discrimination as compared to a non- 
verbalisation control. Tl,ie first part of this hypothesis vas atrikinsly confirmed. 
iUl but four of the forty £s in the tuo verbalization conditions used brightness 
labels exclusively in describing their TL choices, and the dimension relcviinu had 
alTAont no effect on the incidence of such labels emitted. Siioilar effects vea'c 

observoa in the posbtush verbalization period. 

!i!iie second part of the hypothesis vas confirmod only in part. In line with 
prediction, verbalization significantD^'' facilitated perfoiTiiance on the bri^^tness 
dlraension. Contraiy to prediction, it did not interfere vith performance on the 
size dinenslon. 

;\ccoix3.ing to the luediational-deficiency hypothesis, nurseiy schoolers are at 
"a stage in himxin development in which verbal responses, though available, do nob 
readily mediate bct**reen external stimuli and overt responses.” According to the 
second hypothesis considered at the first of this paper, nursezy schoolers do not 
mediate because they nomally do nob m£\ke verbal responses while Icarnirv:^ transfer 
problems. Supporting the fomer hypothesis over the latter are the findings tliat 
verbalizing the dimension of brightness fails to Inhibit the. learning of a size 
discrimimitlon and that the type of label used to describe the TL discrl^iinanda is 
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not a function of tho tyjie of dloci-iminatlon (size or trishtnaso) that io heins 
undersono. Su ndrting tho latter hypot'bosie over the fois'.or is the finding that 
learning a brightness aiuaririi3.nation is facili toted by tho overt use of brightnass 

labels . 

Clearly all the present results are ei:plainod by neither the uediational-deficiency 
hypothesis nor its alternative as proposed above. The presuB®tion is, therefore, 
that both hypotheses, as they noi7 stand, fail to offoi-d an adeq,uato description of 
tho Keohcmions governing transfer behavior in tho nurooiy-sohool child. Is there 
some other theory or hypothesis v3.th which the present results are wore congruent? 

In an attempt to explain the data of a previous exTisrliaent, h'olff (l9o?) 
hypothosizsd that Sdnesthotic stimulation arising frcsa the differential strain of 
lifting bigger (heavier) and smllor (lighter) dlscrinlnanda provides highly 
salient cues foj' nursery-school children in learning sinplo size dlsoi-liaiaations, 
and that the salience of such cues diminishes with age. A recent study by migi-on 
and Slirth (1961|-) suggests that this hypothesis, originally suggested by n isorc 
genora-1 position preposed by Write (1965), ray bo of use in explaining tho 

prooenb data. 

According to Milgram and Furth, position discriffllnatlons are less suscoptiblo 
than viounl diserimlirations to tho faoilitory and Inlribltory effects of verbal 
Eodlation (see also House, 196-'i-). On the comnonly held assuaption that tho 
prlJioiplc Btinulablon directing a position disorirainatioir is tho dlfforontlal 
proprioceptive feodbaclt nrlsina frem novononts from ono side to the other (sea 
sparling, I967, for instance), ono plausible Inferenoo frea this hypothesis is that 
oU response under the ooirtrol of proprioceptive sttoiai are generally less amenable 
to verbal influonoo than are responses controUed by other (e.g., exterooeptlvo) . 
sources of stimulation, rnus, if the Jryirothcsls be accepted that the apparent 
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discriaination of size nay in sc^ae cases involve the actual discrimination of 
proprioceptive stimuli, it follows from this conjecture that, in these cases, 
verhaliaation ni^it well have a loarkedly different effect on size and bri^tneso 
discrimination in Just the mnner that was in fact observed. 

In vievr of this argmaent, it is possible to consider the results of both the 
present and a pi'O’i^ous experiiaent (Wolff, 19^7) o.s pointing to the same tentative 






conclusion: that a.t early ages, and for certain types of tasks, children tend to 

rely to a greater eictent on proprioceptive feedback than on exteroceptive stimulation 
in making simple transfer discriminations. The implications of this notion for 
several theories of develqpment and cognition (e.g., Bruner, I 966 ; Piaget, 1950) 
are deserving of consideration. 








Footnotes 



This research 'ires supported by a contract with the United States Office of 
Education (OS**6-893^) • 

These two positions have been deslsnated respectively the "laediational-defioiency 
hypothesis" and the "production-deficiency hypothesis" by FlaveU, Beach and 

Chinsljy (3.966) . 

These instructions are a modified version of insti-uctions used by Kendler and 
Kendler (1959)* 

From previous work it was anticipated that a small number of Ss would use 
incorrect color labels in designating tlie stimuli (e.g., -to designate 

white). Since elira3.natiag such Ss might create a bias, fmy color label emitted 
during the TL period was treated as if it were a brightness ..label. , 

The within-cell correlation as deteim5.ned from an analysis of covariance was a 
nonsignificant +.I 3 . This covariance analysis, incidentally, yielded olsiost 
identical results as the analysis of variance reported below. Analyses of 
covariance using MA as a covariate were also performed on the OL and TL data 
since MA differences favoring the size groups were indicated in Table 1. In 
both cases, m failed to correlate significantly with trials-to-cilterion 
scores and the ana3.ysis of covariance yielded the same significance levels for 
g^2.1 effects as the analysis of varituice. 



The lacK of correlation between OL and TL scores removes the necessity for 
considering possibility (a) because it indicates that the ability to solve the 
original problem is unrelated to whatever ability may be involved in solving 
the nonreversal shift; hence, there is no reason to believe that the four 
experimental groups differed in this latter Intellectual skill. Possibility 
(b) is also contraindicated by this result because if the experimental arrangements 
favorinc- the Ss of the size condition operated during both OL and H., those Ss 
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favored in OL vould also have been favored in TL vith the result that OL and 
TL scores voiad surely have been correlated. The only alternative to this 
conclusion is the assmaption that each 3 in the size-relevant condition 
received the sar/ie siaount of chance facilitation or that each S in the brij^ibness- 
relevant condition received the sai^e amount of chance interference. Such a state 
of affairs is too unlikely to warrant consideration. 
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Table 1 

Age and Intelligence Characteristics of the Pample 







jd 

o 



(0 

o 

bO 



d d 

o U 
d o 

•H +> 

o § 
•H Q 
4^ -TS 



U) 

•H 


0 


•P 


0 


d 


0 


•P 


0 


0 jd 


+> 


fl 


0 


0> 


9^ 




•H 


d 




PU 


0 


a 




•H 




U) 



o 

• 

to p 

•P ;rl 
fS *H 

^ O 
43 

*rl 

• 

5 § 

0 'O 

01 o 

^ g 



o 

s 



rt 

CO 

•H 



to H 
<D H 
tiO 0 
<<J O 



0 

•P 

#25 



O 

ERLC 

L 



Frequency of Subjects Using Various Tj?pes of Labels 
Describe the Stimuli During TL 



L 




O 

§ 

0 

1 

0 

1 

o 

•H 

03 



O 

•H 

CO 

O 

« 

n3 

Q> 

(0 

0 

col 

0 

CO • 
O CO 

*p 0 

>.'8 

'^'2 
o a 

10 § 
® > 
na © 
0 H 
H o 

H -H 



cd 



H 

0 

•8 

rH 

© 

ea 

•H 

Vi 

© 

O 

+> 

(0 

© 

© 

H 

4> 

© 

•0 

© 

© 

O 

,£J 

col 

© 

'S 

o 






H 








© 


© 






,Q 


A 


1 




© 


•p 


© 




H 




o © 






Jh 


p © 




ng 


© 


c 






P 


^ p 




3 




© J0 




o 


© 


H bO 




Q< 

& 


rH 






O 


© 


Si rC 




o 


JO 






1 


© 


Td 




0 


H 


n (]} 




0 




53 © 




0 


© 


© 0 




fi 


P 


a 




4-> 


© 


H S 






•H 


bO 5 




C20 




IH 




•H 


a 








O 










Q • 




1 




H © 




0 


p4 


H H 






© 


© © 


• 


•rl 


a 




© 


tn 


•H 




H 






P 


© 


0 


© • 


© 


•H 


A 


0 H 




54 


o 


o © 


© ‘H 


P 




rQ 


,D © 




+3 


P © 


© P 


© 


0 


© H 


H 


54 


ctt 


© 


© 


Q 


0 


© © 


54 O 




H 


H P 


O _ 








H fJ 


54 




P *H 


O O 


O 


CT) • 


© U 


o 





ti © 
© 

© o 

^ r« 

O O 

f I 
© /? 
col bp 

*d 

© b 

'S 

'3 

H 



O 



tub 

© 



T3 

© 






^ S 

©.«M 

col o 

Vi « 

^ o 
'3 *H 
d © 
H w 

s-a 

H © 






© 0 

J3 a 

©. © 
© 

© ,0 
Vi +a 
© 

•P +> 
oJ 



A 

o 

0 

O 



O 



g> 

•H 

Vi 

IH Xf 



g 



© 



ERIC 






form compounds 



(D 

'S 




o 

ERIC 



L 



Kot©: n=20 



« 



o 

•rl 

U 

O (A 
•H 
o 



& 



I 

H 
rt , 
•rl 

fH p 

E-1 <H 

CH bO 

a 



l/\ 


•H 
(0 a 


<D 


a 


rH 


0[ S3 




'•^ *? 


c3 


•p 1“^ 




. 

•H 



0) <H 
« W 



i 5 

S.S 

•p 

*TJ 

o 

C) 
CO 
to 



§ 



o 

icrt 







•• 



•p 




o 

ERIC 



